Companies are expected to monitor sustainable behaviour to help improve performance, enhance reputation and increase chances of survival. This paper examines the relationship between sustainability committees and independent external assurance on the inclusion of sustainability-related targets in CEO compensation contracts. Using a sample of UK FTSE350 companies for 2011-2015 and controlling for governance and firm characteristics, we find both board-level sustainability committees and sustainability reporting assurance have a positive and significant association with the inclusion of sustainability terms in compensation contracts. However, there is no joint impact between the voluntary use of independent external assurance and the role of sustainability committees on CEO compensation contracts. Sustainability-related terms in compensation contracts are more likely to be included, and higher compensation is likely to be paid, when assurance is provided by a Big4 firm and when a company operates in a sustainability-sensitive industry. Our findings highlight the potential of assured sustainability reports in assessing CEO performance in sustainability-related tasks, especially when sustainability metrics are included in CEO compensation contracts. Overall, our results suggest companies that invest in voluntary assurance are more likely to monitor management's behaviour and be concerned about the achievement of sustainability goals.
Introduction
There is an increased emphasis on incentivising and rewarding management for the achievement of social goals. Companies concerned about sustainability are likely to link executive compensation to sustainability in recognition of the view that management needs to be compensated for the increased risks associated with long-term social strategies (Frye et al. 2006; Berrone and Gomez-Mejia 2009b; Eccles et al. 2014) . Indeed, some companies are linking sustainability performance to CEO compensation and recognising that if they connect sustainability performance and compensation, they can become models for their peers particularly because sustainability reporting is evolving and investors are increasingly identifying the business value of sustainability performance (Tonello and Singer 2015) . An E&Y (2010) report, for example, provides a summary of the major issues CEOs and boards of directors should discuss when considering sustainability reporting. In a question related to what governance systems and processes are needed to report on sustainability, it indicates that some organisations link sustainability performance to executive compensation in order to sharpen their focus on sustainability issues. This paper extends studies examining social performance as a determinant of CEO pay (e.g. Riahi-Belkaoui 1992; Cordeiro and Sarkis 2008; Cai et al. 2011; Francoeur et al. 2017) and focuses on the impact of sustainability assurance and the existence of board-level sustainability committees on CEO compensation. The voluntary external assurance of sustainability reports can enhance their reliability and credibility and mitigate management camouflaging sustainability issues (Bebchuk and Fried 2003; Brown-Liburd and Zamora 2014; Cohen and Simnett 2014; Eccles et al. 2014; Wong and Millington 2014) .
1 Prior literature provides mixed evidence on the relationship between executive compensation and social performance and is mainly based on crosscountry data or US settings. There is limited research on the effect of firm investments in sustainability on executive performance. Berrone and Gomez-Mejia (2009b) call for external monitoring mechanisms such as external audit to assess the credibility of sustainability information and note that if CEOs are not compensated for the increased risks associated with social investments, they may seek less risky short-term alternatives. Additionally, the existence of boardlevel sustainability committees with special oversight role for sustainability processes and reporting may help in assessing executive's sustainable behaviour and to consider this assessment through the inclusion of sustainability-related targets in CEO compensation contracts. This paper focuses on the role of governed sustainability information, i.e. the existence of sustainability committees and independent external assurance, on the inclusion of sustainability-related targets in CEO compensation contracts of UK FTSE350 companies.
We find sustainability committees are associated with the inclusion of sustainability-related targets in compensation contracts. Moreover, firms that have their sustainability reports externally assured disclose sustainability-related incentives in their compensation reports. There is no joint impact between the use of independent external assurance and the role of sustainability committees on CEO compensation contracts. Compared to other providers, assurance provided by Big4 accounting firms is more likely to be associated with the inclusion of sustainability-related targets. Also, highly sustainable companies are more likely to monitor sustainable behaviour, i.e. have a stronger association between sustainability-related terms in compensation contracts and both voluntary assurance and sustainability committees. Finally, our results highlight the potential of assured sustainability reports in assessing CEO performance over sustainability-related tasks, especially when sustainability metrics are included in CEO compensation contracts.
Overall, our findings suggest that sustainability assurance is rewarded with higher CEO compensation and that companies concerned about achievement of sustainable goals adopt relatively more objective and credible monitoring mechanisms. It is not only sustainability committees but also voluntary independent external assurance that affects the inclusion of sustainability targets in compensation contracts. Our findings also suggest that if compensation committees take into account CEO involvement in sustainable strategies and link it to their compensation, then it is likely to improve sustainable performance and reduce pressures to maximise short-term performance. Also, voluntary assurance is likely to reflect a commitment to deeper values such as trust, credibility and confidence in reporting.
The remainder of the paper is structured as follows: the next section reviews the literature. The third section discusses the institutional background of sustainability committees and assurance in UK. The fourth section outlines the theoretical framework and develops the hypotheses. The fifth section sets out the research study in terms of sample, data and model. 'Results and Analysis' section reports our empirical findings, and the final section draws conclusions.
Literature Review

Executive Compensation and Social Performance
Most of the literature on CEO compensation and social performance has been done in the US context (e.g. Cai et al. 2011; Thomas 2011, 2014) , Canada (e.g. Thorn 2005, 2006) , the Netherlands (e.g. Kolk and Perego 2014) or in international settings (e.g. Francoeur et al. 2017; Maas and Rosendaal 2016) . The results of exiting studies are mixed. Coombs and Gilley (2005) find employee performance has a positive impact on bonuses. O'Connell and O'Sullivan (2014) use agency theory to examine the role of non-financial measures in strategic performance management framework in terms of motivation, ability and effect on long-term value. They find customer satisfaction enhances future profitability and that firms are likely to link CEO compensation to such a lead indicator. Callan and Thomas (2014) use a multiequation model to examine the link between executive compensation and CSR and find pay-for-performance relationship is significant and is linked with social performance, while Callan and Thomas (2011) find CSR is a determinant of CEO pay. Both studies use an index measure of the firm's corporate social performance. Although O'Connell and O'Sullivan (2014) and Callan and Thomas (2014) investigate whether social performance is connected to CEO compensation, they do not explore the monitoring role of corporate governance mechanisms on executive compensation. Hong et al. (2015) identify corporate governance as a determinant of managerial incentives for social performance and examine the role of executive compensation contracts that explicitly incentivise managers for CSR. They argue that if CSR activities maximise shareholders' value, then it is more likely that executive compensation contracts will be linked to CSR measured using KLD scores for social performance.
Prior literature also reports a negative association between executive compensation and social performance. Stanwick (1998, 2001 ) find a negative relationship between CSR performance and compensation measured using annual salaries and bonuses, while Cai et al. (2011) examine the impact of corporate social performance on executive compensation using a sample of large US firms covering the period 1996-2010 and find CSR adversely affects both total compensation and cash compensation. Collett Miles and Miles (2013) and Frye et al. (2006) compare CEO compensation among socially responsible firms and nonsocially responsible firms and find the link between CEO pay and firm performance is weaker for socially responsible firms.
There are studies that find no evidence or partial evidence on the link between CEO compensation and corporate social performance. Studies such as McGuire et al. (2003) find no significant relationship between incentives and firm social performance, and Benson and Davidson (2010) find that improved stakeholder management does not result in additional CEO compensation. Cordeiro and Sarkis (2008) test whether there is an explicit linkage between executive compensation and environmental performance and find partial evidence of a linkage and suggest that it is likely that US companies utilise the linkage between top executive compensation and environmental performance as a management communication strategy to maintain their standing with stakeholders. Berrone and Gomez-Mejia (2009a) examine the association between pollution reduction programs and CEO compensation and find that only environmental practices that have the potential to improve future firm performance are rewarded. What is particularly evident about prior research papers is that the majority of them measure CSR using an index measure for corporate social performance such as KLD scores or they include only a measure of the environmental dimension of CSR. Berrone and GomezMejia (2009b) argue that the mixed findings in terms of the association between CEO compensation and social performance could be related to social performance measurement. Maas (2015) argues that companies can use incentives by integrating corporate social performance targets into executive compensation. Maas and Rosendaal (2016) examine the inclusion of sustainability targets in executive compensation using 490 listed companies from 11 countries and find companies use sustainability targets that focus on social issues in their remuneration plans.
Executive Compensation and Sustainability Reporting
2 Kolk and Perego (2014) use four case studies from the Netherlands to investigate the performance criteria in bonus programmes and assess whether the introduction of sustainability-related bonuses is a credible signal or just a mechanism to keep up bonus levels. Francoeur et al. (2017) examine firms' commitment to environmental sustainability based on key data, such as actual performance, reporting procedures, policies and guidelines, and management systems, obtained from public reports and financial accounts, interviews with stakeholders and media files. They find environment-friendly firms pay their CEOs less total compensation and rely less on incentive-based compensation than their counterparts.
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The relationship is stronger in institutional contexts where national environmental regulations are weaker. 4 Although they argue that compensation committees should consider psychological and institutional factors when designing compensation for CEOs, their study does not take into consideration corporate governance mechanisms which may affect the relationship between social performance and executive compensation.
Schiehll and Bellavance (2009) examine non-financial performance measures used as a component of pay-for-performance plans to align and compensate executive actions and to reflect the benefits of CEOs strategic planning and business initiatives. They argue that incorporating non-financial performance measures in executive contracts enhances investors' decisions and boards' ability to increase shareholder wealth by monitoring managerial actions. Davila and Venkatachalam (2004) investigate whether CEOs are compensated based on non-financial performance measures and argue that non-financial metrics that are explicitly disclosed in compensation contracts are useful when they provide incremental information about the agent's efforts beyond financial metrics.
There is limited research on the relationship between executive compensation and sustainability assurance. A recent study by Brown-Liburd and Zamora (2014) argues that managerial pay that is explicitly tied to sustainability information is value relevant and that pay-for-performance incentivises managers to substantially invest in sustainability strategies and to report strong sustainability performance. They argue managers need to seek independent assurance of sustainability information to signal credibility, and investors will highly assess independently assured information that is linked to incentive system. 5 The study finds in the presence of pay-for-CSR performance and high CSR investment level, investors' stock price assessments are greater only when CSR assurance is also present. Moser and Martin (2012) argue that the voluntary and unverified sustainability disclosures raise reliability and credibility concerns which require external assurance, while Berrone and Gomez-Mejia (2009b) call for monitoring mechanisms to assess the credibility of sustainability information.
Our paper aims to contribute to the sustainability assurance and governance literature by examining the role of governed sustainability information on top management pay. It aims to investigate the impact of sustainability reporting assurance and the existence of sustainability committees on CEO compensation after controlling for governance mechanisms and firm-specific factors.
Sustainability Committees and Assurance in the UK
The UK Companies Act (2006) developed the concept of 'enlightened shareholder value' stating that directors will be more likely to achieve long-term sustainable success if their companies consider issues related to the environment, community involvement and other long-term values. UK companies are increasingly recognising that their day-to-day operations have environmental, social and economic impact. They are also increasingly disclosing voluntarily on sustainability issues through a variety of channels including the publication of stand-alone sustainability reports. Many have voluntarily established formal structures, such as board-level sustainability committees to promote sustainability issues with explicit responsibilities for oversight over social and environmental impact of corporate activities, reviewing and making recommendation regarding stakeholders' proposals in relation to sustainability matters, reviewing and assessing company policies and practices with respect to sustainability issues including product safety, charitable contribution and environmental health (Financial Reporting Council 2016) .
The establishment of a board-level sustainability committee can indicate that the company has an active strategic position with regard to stakeholders (Ullmann 1985) . It may be seen as an effective monitoring device for ensuring the quality of stakeholders' engagement process and improving the range of disclosures provided to stakeholders (Michelon and Parbonetti 2012) .
In the UK directors of listed companies are obliged to disclose narrative information on material issues, including those related to social and environmental risks, which are likely to impact on firm performance (KPMG 2010) . The reporting of sustainability policies and practices without independent assurance however is of reduced value to stakeholders. In the UK, as in other countries, independent assurance of sustainability reports is not mandatory (Junior et al. 2014 ) and thus companies may voluntarily adopt assurance to improve internal reporting process and quality of reported information, and to garner stakeholder confidence in reported information (KPMG 2008) . The voluntary adoption may also reflect and signal a commitment to deeper values such as trust, credibility and confidence.
There are three major assurance providers in the UK: accountants (typically Big4 firms), certification bodies and specialist consultancies. Prior literature suggests assurance provided by Big4 accounting firms is perceived to be of higher quality due to their extensive experience in financial statement auditing and expertise related to risk assessment, planning and consideration of materiality in providing assurance as well as reputational capital (Gray 2000; Hodge et al. 2009; Moroney et al. 2012) . Romero et al. (2010) argue that assurance statements issued by accountants are perceived to be of higher quality than those issued by non-accountants. Assurers who are accountants are deemed to provide cautionary assurance on environmental disclosures, while consultant assurers are perceived as providing a reasonable level of assurance for their clients because accountants are subject to professional regulation and tend to be concerned about litigation arising from legal responsibilities relating to social and environmental reporting (Dixon et al. 2004; O'Dwyer and Owen 2005; Moroney et al. 2012) . Assurers who are accountants are also perceived as providing an objective and independent opinion which is considered more important than the cost associated with assurance services (Knechel et al. 2006) .
In the UK institutional setting, SRA lacks credibility due to the absence of one unified benchmark against which sustainability reporting can be evaluated and the absence of a single generally accepted 'common currency' for making a professional assessment of the accuracy and completeness of sustainability reporting (Smith et al. 2011; p. 426 (NGOs).
6 These groups provide guidance for SRA practitioners and corporations vis-à-vis reporting and assurance standards that are different in scope and content (see Smith et al. 2011 for more details).
7 Moreover, assurance providers use aspects of the various standards on an ad hoc 'pick and mix' basis (CorporateRegister.com 2008, p. 13) . The complexity of SRA practice in the UK stresses the need for further investigation.
Theoretical Framework and Hypotheses Development
Sustainability and sustainable development are concepts evolving in a world where social issues are becoming increasingly important. Sustainable strategies adopted by companies are important not only for societies and the environment but also for corporate survival (Deegan and Gordon 1996) . Companies are expected to be accountable not only for their operations but also for the impact of their operations and to legitimise their activities. Berrone and Gomez-Mejia (2009a) argue that firms should reward their executives for any sustainable behaviour because it brings legitimacy, improves performance, enhances reputation with stakeholders and enhances firms' chances of survival. Callan and Thomas (2014) argue that pay-for-performance should be expanded to include social performance so that compensation plans incentivise the achievement of social and environmental goals. If the company is adopting a sustainable strategy where social and environmental aspects are an important focus, then it would be reasonable to expect compensation contracts to incorporate social and environmental performance indicators in addition to financial ones (Deegan and Islam 2012) .
Previous literature suggests that companies should provide CEOs with explicit incentives in their compensation package if they want to increase their environmental commitment Stanwick 2001, 2003; Cordeiro and Sarkis 2008; Berrone and Gomez-Mejia 2009a) . According to stakeholder theory, compensation committees will respond to pressures from stakeholders including environmental activist and social investment funds by explicitly using social targets in CEO compensation (Maas 2015) . Although compensation schemes mainly focus on financial metrics and tend to disregard the value to other stakeholders, inclusion of non-financial metrics may lead to good sustainable performance and enhance corporate survival (Baron 2008) . CEOs can be held accountable for the sustainable performance of the firm if firms include sustainability-related terms in executive compensation plan (Maas and Rosendaal 2016) .
Some managers might be willing to adopt practices that are expected to have social value, while others may avoid them due to uncertainties about financial outcomes (Berrone and Gomez-Mejia 2009a) . Therefore, to motivate CEOs to engage in actions that lead to good sustainable performance compensation committees need to provide linkage to sustainability in CEOs' compensation contracts (Berrone and Gomez-Mejia 2009a) . Hong et al. (2015) identify corporate governance mechanisms as determinants of managerial incentive for social performance but failed to include related board subcommittees in their study. Berrone and Gomez-Mejia (2009a) argue that when sustainability duties are explicitly and formally delegated to a subgroup of a board, the board is in a better position to assess executive performance on these duties and to consider this assessment in CEO pay decisions. Non-financial performance targets are likely to be determined by the compensation committee in consultation with the board-level sustainability committee. From an agency theory perspective, the extent to which firms' sustainability committees exercise oversight and monitoring of sustainability strategy and reporting will influence any reduction in information asymmetries, allowing for more accurate assessment of sustainable performance and a tighter linkage between performance and total pay (Berrone and Gomez-Mejia 2009a, p. 108) .
The existence of sustainability targets in CEO compensation may pose a credibility question about positive sustainable performance and raises the need for controllability in sustainable-related targets (Maas and Rosendaal 2016; Berrone and Gomez-Mejia 2009b) . The complexity of sustainable strategies and actions goes beyond the expertise of board members and sustainability committees and in the presence of explicit pay for sustainability performance in CEO compensation voluntary assurance can add credibility and help to ensure that appropriate measurement standards have been applied (Brown-Liburd and Zamora 2014). Berrone and Gomez-Mejia (2009b) emphasise that the use of compensation tied to sustainability needs to be monitored through external monitoring mechanisms.
Assurance can signal that sustainability information is reliable and it can also help companies to assess the achievement of their social performance goals (Simnett et al. 2009; Cohen and Simnett 2014) , increase the transparency and credibility of information (Peters and Romi 2015) and increase corporate legitimacy and accountability (Kolk and Perego 2014) . Additionally, sustainable firms are more likely to link senior executive compensation to environmental and social metrics, have greater interest in linking executive compensation to non-financial information and more likely to be committed to a third-party assurance to verify the accuracy of such information (Brown-Liburd and Zamora 2014; Eccles et al. 2014) . Therefore, we expect sustainability assurance to be linked to compensation systems and inclusion of sustainability-related targets in compensation plans.
Board-level sustainability committees are put in place to monitor, guide and reward sustainable actions (Berrone and Gomez-Mejia 2009a) , and thus, they can affect the relationship between sustainability performance and CEO compensation. In addition to the establishment of a committee specialised in social and environmental issues, Berrone and Gomez-Mejia (2009a) suggest the use of alternative monitoring mechanisms such as external environmental audit to better manage firms' sustainable behaviour. This suggests the need for further investigation of the joint impact of voluntary assurance and sustainability committees and whether the role of these two mechanisms is complementary or substitutive.
The inclusion of sustainability-related targets in CEO compensation plans is likely to be affected by the governance of sustainability information, especially voluntary assurance of sustainability reporting and board-level sustainability committees. Thus, in this paper, we test the following hypotheses:
H1 Companies with sustainability reports that are externally assured are more likely to include sustainability-related terms in CEO compensation contracts.
H2
Board-level sustainability committees are associated with the inclusion of sustainability-related terms in CEO compensation contracts.
H3 Board-level sustainability committees substitute/complement the existence of independent external assurance in the provision of sustainability-related terms in CEO compensation contracts.
Research Design and Data
Sample
Our study is based on an initial sample of companies continuously listed in the UK FTSE350 during the 2011-2015 period. From our initial sample of 1590 (318 × 5 years), we lose some observations due to missing data on some of the variables collected from DataStream. Our final sample consists of 1345 observations. 8 We use Thomson Reuters Asset4 which provides data on the adoption and non-adoption of sustainability policies. 9 We supplement this with information extracted from companies' annual reports to further investigate the extent of sustainability-related terms used in CEO compensation and the Global Reporting Initiative database for the disclosure of the existence of independent external assurance. CEO financial compensation data and corporate governance data are obtained from BoardEx, and other financial data are obtained from DataStream.
Regression Model, Data and Variables
We use logistic regression to examine the role of governed sustainability information represented by sustainability reporting assurance (SRA) and the existence of sustainability committee on CEO compensation tied to sustainability. We apply one-year lag to our independent variable and other control variables. We therefore estimate how SRA, SUSCOM and other governance and firm-specific variables predict the subsequent increase in the use of sustainability information in CEO compensation contracts. We use the following model to test the first two hypotheses H1 and H2:
We test our third hypothesis and investigate whether SRA complements or substitutes SUSCOM in affecting CEO compensation by interacting these two governance mechanisms using the following model:
(1) 8 We have balanced data in our panel data set. A balanced data set is a set that contains all elements observed in all time frames, whereas unbalanced data are a set of data where in certain years the data cat-9 The Asset4 database which has already been used in the literature (see for e.g. Eccles et al. 2014; Cheng et al. 2014; Ioannou and Serafeim 2012; Birkey et al. 2016; Haque 2017) , provides objective, relevant and systematic environmental, social and governance (ESG) information based on key performance indicators. Research analysts of ASSET4 collect data from sources including stock exchange filings, annual financial and sustainability reports, nongovernmental organizations' websites and various news sources (Eccles et al. 2014 ). egory is not observed. Using a balanced panel may lead to cutting observations. However, the power of a balanced or equal-allocation design is typically higher than the power of the corresponding unbalanced design.
Footnote 8 (continued)
The variables are defined in Table 1 . The dependent variable in the regression model is SUSCONTRACTING t . We review companies' annual reports and extract sentences/paragraphs that include references to sustainability in CEO compensation contracts. 10 If compensation is linked to sustainability activities, SUSCONTRACTING t takes the value of 1 (the firm is coded as offering sustainability incentives) and zero otherwise (Hong et al. 2015) . For additional test, we also consider the three financial components of CEO compensation: (i) salaries and bonuses which capture short-term compensation, (ii) equity-based compensation includes the value of restricted stock, stock options and other elements of longterm incentive plans (LTIPs) as reported in the BoardEx database to capture long-term compensation and (iii) total compensation measured as the sum of CEO salary, bonus, the value of equity-based compensation and other compensation. Consistent with previous studies (McGuire et al. 2003; Cordeiro and Sarkis 2008; Cai et al. 2011; Francoeur et al. 2017) , we use CEO compensation as a proxy for top executive compensation because CEOs and other top executives are accountable for engaging in sustainable strategies including sustainability reporting assurance.
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Our variables of interests are sustainability reporting assurance (SRA t−1 ), measured using a dummy variable equal to 1 if sustainability reports are externally assured and zero otherwise, and the existence of board-level sustainability committee measured using a dummy variable equal to 1 if a committee exists and zero otherwise. 12 We expect a positive and significant association between both the independent external assurance of sustainability reports and the existence of sustainability committees on CEO compensation. For additional analysis, we further measure sustainability reporting assurance using an alternative measure, SRAProvider t−1 , using a scale where SRAProvider t−1 Cai et al. 2011), and Cai et al. (2011) note that firms tend to respond to increase in monitoring provided by corporate governance by increasing CEO compensation. We thus include a number of governance variables, i.e. board size, board independence, board meetings and board expertise, in our regression models. Larger boards with higher proportion of independent directors who meet regularly and have financial expertise are deemed more effective monitors and more likely to influence executive compensation (Murphy 1999; Denis 2001; Hermalin 2005; Cordeiro and Sarkis 2008) . We also include CEO ownership as a control variable because prior studies suggest it is a potential driver of CEO compensation (Finkelstein 1992; Berrone and Gomez-Mejia 2009a; Cai et al. 2011) . We measure it as the percentage of company's shares owned by the CEO.
Following the executive compensation literature we control for a number of firm-specific variables which may affect CEO compensation. We include firm size (SIZE t−1 ) measured by the natural log of total sales (Mahoney and Thorn 2005; Deckop et al. 2006; Callan and Thomas 2014; O'Connell and O'Sullivan 2014; Hong et al. 2015) and profitability measured by return on equity (ROE t−1 ). Prior studies suggest that size and profitability are important drivers of executive compensation and find a positive relationship with CEO compensation (Callan and Thomas 2014; Hong et al. 2015) . O'Connell and O'Sullivan (2014) argue that including size in the regression model controls for the relation between compensation and firm magnitude. Larger firms are more likely to hire superior executives who get a higher pay (Cai et al. 2011) . We also include financial leverage (LEV t−1 ) measured by total debt to total asset ratio. The level of debt may motivate firms to use CEO compensation to reduce agency problem (Francoeur et al. 2017 ). TOBINSQ t−1 , calculated by dividing the sum of firm equity value, book value of long-term debt and current liabilities by total asset, is also included to reflect a firm's growth opportunities (Chung and Pruitt 1994; Berrone and GomezMejia 2009a) . Firms with higher growth opportunities need more qualified executives who are likely to be offered better compensation (Cai et al. 2011) . We include risk measured using the firm market beta.
We also control for industry (IND) by grouping firms in the sample using the one-digit Standard Industry Classification (SIC) codes (Francoeur et al. 2017) . For additional analysis we classify firms as sustainability-sensitive and non-sustainability-sensitive. Following prior studies (see for e.g. Patten 1991; Deegan and Gordon 1996; Patten 2002) , we identify firms in the oil and gas, chemical, mining, utilities, forest and paper products, beverage, tobacco, and aerospace and defence industries as sustainability-sensitive because companies in these industries are assumed to have greater incentives for providing a positive social image and their activities have greater impact on the environment.
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Results and Analysis
Descriptive Statistics
Table 2 summarises our sample and reports descriptive statistics for the variables used in the models. The mean value of SUSCONTRACTING t−1 is 0.493 and indicates approximately half of the companies in our sample disclose the inclusion of sustainability-related targets in their CEO compensation contracts. On average, CEOs receive a total compensation of £11,600,000. (Median value is £8,700,000.) The mean value of CEO salary is £1,260,774, and the mean value of CEO bonus is £1,152,365. The mean value of longterm compensation (LTCOM t ) is £3,378,200. (Median value is £2,000,000.) LTCOM t on average accounts for 30% of the total compensation, and it is higher than the average of salaries and bonus together. This is consistent with Francoeur et al.'s (2017) observation that UK and US firms use long-term compensation the most and have the highest paid CEOs.
With regard to sustainability assurance and corporate governance variables, the mean value of SRA t−1 in our sample is 0.373 and the mean SRAProvider t−1 is 1.302 and indicates a large proportion of our sample firms have independent external assurance from non-accounting consultancy firms. The mean SUSCOM t−1 is 0.784, mean board size (BODSIZE t−1 ) is 9.416, and mean board independence (BODIND t−1 ) is 0.665 which means that more than half of the board members in our sample are independent directors. The boards of directors meet on average 8.878 times a year, and over half of the board members have financial expertise. The mean CEOOWN t−1 is 0.645. This is lower Francoeur et al. (2017) . Industry means for the regression variables show that disclosure of sustainability-related targets in CEO compensation contracts is highest for the oil and gas, telecommunication and consumer goods sectors. On average, the consumer goods sector has the highest long-term incentives and total CEO compensation. Also the consumer goods industry has the highest mean (0.430) for sustainability reporting assurance and a relatively high mean (0.821) for SUSCOM t−1 , and the utility sector has the highest mean (0.879) for SUSCOM t−1 .
In Table 2 we also report the means and t tests of compensation components for companies that have sustainability reporting assurance and those that do not (SRA t−1 =0/1) and for firms with sustainability committees and those without (SUSCOM t−1 =1/0). We find firms that have sustainability assurance have higher mean SUSCONTRACTING t , i.e. sustainability-related incentive component included in the compensation contract. (Mean value is − 5.809 and is significant at p < 0.01.) This is also the case for firms with a board-level sustainability committee. (Mean value is − 8.401 and is significant at p < 0.01.) We also find that firms that have their sustainability reports externally assured pay higher total compensation (mean value is − 2.492 and is significant at p < 0.05) and higher salaries (mean value is − 1.761 and is significant at p < 0.10). Finally, firms that have a sustainability committee pay higher total compensation (mean value is − 1.908 and is significant at p < 0.10) and higher salaries (mean value is − 2.003 and is significant at p < 0.05). Table 3 shows the correlation matrix for variables used in our analysis. We find that sustainability reporting assurance (SRA t−1 ) has a significant and positive correlation with SUSCONTRACTING t . It also has a significant and positive correlation with CEO total compensation and CEO salaries. SUSCOM t−1 has a significant and positive correlation with SUSCONTRACTING t , CEO salaries and total compensation. Other governance variables including BODSIZE t−1 , BODIND t−1 and CEOOWN t−1 also have a significant and positive correlation with SUSCONTRACTING t . Among firm-specific variables, SIZE t−1 , LEV t−1 and BETA t−1 are positively correlated with SUSCONTRACTING t . The correlation between independent variables indicates that multicollinearity is unlikely to be a concern. The variance inflation factor (VIF) for each independent variable being regressed is reported in Table 3 , and it shows that the lowest value is 1.04 and the highest value is 2.24. (The average variance inflation factor value is 1.46.) This also suggests the absence of multicollinearity. Table 4 presents the results on the relationship between assurance and inclusion of sustainability-related terms in compensation terms. Since SUSCONTRACTING t is a dummy variable, taking the value of 1 if firm's compensation report has sustainability-related targets and 0 otherwise, we use logistic regression. Model 4.1 tests the impact of SRA t−1 , SUSCOM t−1 and other board variables and firmspecific variables on SUSCONTRACTING t . Results show that both SRA t−1 and SUSCOM t−1 are significant (p < 0.01) and positively associated with SUSCONTRACTING t , thus supporting our hypotheses (H1 and H2) that companies with board-level sustainability committees and with independent external assurance of their sustainability reports are more likely to include sustainability-related terms in CEO compensation contracts. Our results support the argument that the existence of sustainability committees helps to assess executive performance on duties related to sustainability issues (Berrone and Gomez-Mejia 2009a) . They are also consistent with the view that independent external assurance of sustainability reports is more likely to provide controllability of sustainability-related targets and enhance the credibility of sustainable performance (Maas and Rosendaal 2016; Berrone and Gomez-Mejia 2009b) .
Empirical Tests and Findings
Model 4.2 tests the joint impact of SRA t−1 and SUSCOM t−1 and our third hypothesis on whether the role of sustainability committee and independent external assurance on the inclusion of sustainability-related terms in CEO compensation contracts is complementary or substitutive. We find the interaction between SRA t−1 and SUSCOM t−1 is negative but not significant, while SUSCOM t−1 remains positive and significant (p < 0.05) and SRA t is positive and significant (p < 0.10). Therefore, it is reasonable to conclude that there is no joint impact between SRA t−1 and SUSCOM t−1 on the CEO compensation contract. Our results (see Model 4.2) do not lend support to our hypothesis in relation to the substitutive versus complementary effects.
Additional Analysis-Assurer Quality
To examine whether there are variations of sustainability reporting assurance in terms of assurance provider and the impact this may have on CEO compensation we undertake additional analysis in Models 4.3 and 4.4 using SRAProvider t−1 as an alternative measure of SRA t−1 . Our results show that SRAProvider t−1 is positive and significant (p < 0.01), suggesting that external assurance provided by Big4 accounting firm is more likely to be linked to the existence of sustainability-related targets in CEO compensation. This is consistent with prior literature and the argument that assurance provided by Big4 accountancy firm is of higher importance than external assurance provided by other assurance providers (see for e.g. Junior et al. 2014; Cheng et al. 2012; Hodge et al. 2009 ). We find SUSCOM t−1 is positive and significant (p < 0.01). Model 4.4 tests the impact of the interaction variable between SRAProvider t−1 and SUSCOM t−1 along with their individual impact on SUSCONTRACTING t . We find the interaction variable is not significant and negatively associated with SUSCONTRACTING t , while both SUSCOM t−1 and SRAProvider t−1 remain significant and positively associated with SUSCONTRACTING t . Therefore, our results in Models 4.3 and 4.4 are consistent with previous models.
Among other governance variables we find that BODIND t−1 is positive and significant (p < 0.05) in all models (4.1-4.4), and BODEXP t−1 and CEOWON t−1 are positive and significant (p < 0.01) in all models (4.1-4.4). Among firm-specific variables, we find SIZE t−1 is positive and significant (p < 0.01), and LEV t−1 , and BETA t−1 are positive and significant (p < 0.05) in all models. These findings are generally consistent with expected direction on relationships.
Additional Analysis-Sustainability-Sensitive Firms Table 5 provides additional analysis for sustainability-sensitive firms and non-sensitive firms. We classify firms as sustainability-sensitive when they operate in the oil and gas, chemical, mining, utilities, forest and paper products, beverage, tobacco and aerospace and defence industries (see for e.g. Patten 1991; Deegan and Gordon 1996; Patten 2002) .
We have 405 firms classified as sustainability-sensitive in our sample and 940 classified as non-sustainability-sensitive. We use the same modelling as in Table 4 , Models 5.1 and 5.2 relate to the sustainability-sensitive firms and Models 5.3 and 5.4 relate to the non-sustainability-sensitive firms. Results show that for sustainability-sensitive firms both SRA t−1 and SUSCOM t−1 are positive and significant (p < 0.05) with SUSCONTRACTING t (Model 5.1). The interaction between the two variables is not significant, but the individual effects of SRA t−1 and SUSCOM t−1 remain positive for both variables and significant for the latter (Model 5.2).
14 For non-sustainability-sensitive subsample, we find that SUSCOM t−1 remains positive and significant with SUSCONTRACTING t , while SRA t−1 is positive but not significant (Models 5.3 and 5.4). Results for Table 4 Assurance and sustainability compensation terms *** p < 0.01; ** p < 0.05; * p < 0.1. Logit regression (random effects). Variables are as defined in sustainability-sensitive subsample are consistent with our previous findings and suggest sustainability-sensitive companies are characterised by a distinct governance structure which reflects interests of stakeholders and they are likely to link top management compensation to metrics that include sustainability performance. Table 5 Sustainability-sensitive industries *** p < 0.01; ** p < 0.05; * p < 0.1. Variables are as defined in Table 1 Expected sign Sustainability-sensitive firms Non-sustainability-sensitive firms Table 6 Assurance and CEO financial compensation *** p < 0.01; ** p < 0.05; * p < 0.1. Industry dummies are omitted with panel data fixed effect specification. Variables are as defined in Table 1 Expected Additional Analysis-Assurance and CEO Compensation Table 6 presents the results relating to the impact of sustainability reporting assurance on CEO financial compensation. Model 6.1 uses SALARY t as the dependent, Model 6.2 uses BONUS t , Model 6.3 uses LTCOM t , and Model 6.4 uses total compensation (CEOCOM t ). 15 We find SRA t−1 is positive and marginally significant with LTCOM t (Model 6.3) and CEOCOM t (Model 6.4), while SUSCOM t−1 is not significant in all models. It could be that firms with board-level sustainability committees do not rely on evidence from the assurance service industry in assessing CEOs' financial rewards.
When we investigate these relationships further by dividing our sample into sustainability-sensitive and non-sustainability-sensitive firms (untabulated), we find that only in the sustainability-sensitive subsample SRA t−1 appears to be significant (p < 0.10) for LTCOM t and CEOCOM t but not in the non-sustainability-sensitive subsample. We note that SUSCOM t−1 is not significant in both subsamples.
Additional Analysis-Endogeneity Test
We recognise that our sample may be subject to endogeneity issues. Although we used lagged SRA to address the potential problem of simultaneity and also introduced a comprehensive set of control variables that have been used in CEO compensation literature to avoid omitted variables issue, there might still be some unobserved factors that might drive our results. Thus, we also use instrumental variable approach based on two-stage least square (2SLS) estimation to mitigate potential simultaneous causality. It requires finding a variable that is correlated with the first-stage dependent variable (SRA) but not correlated with the second-stage dependent variable (CEO compensation) (Moffitt 1999) . To accommodate this issue, following Cai et al. (2011) we use industry-mean SRA as an instrumental variable and we expect that firm-level SRA to be correlated with its industry norms, while it is unlikely that industry-mean SRA is linked to CEO compensation. 16 We use Durbin-Wu-Hausman test to investigate the presence of endogeneity assuming SRA t−1 is an endogenous variable. Accepting the null hypothesis that our variable is exogenous confirms the absence of endogeneity effects. Durbin-Wu-Hausman results confirm that the hypothesis could not be rejected as the p value is not significant for each measure of CEO compensation and suggests SRA t−1 is exogenous for each measure of CEO compensation.
17 Based on the Durbin-Wu test we assume endogeneity is not present.
Recognising that there is no specific test that can measure the impact and size of endogeneity accurately (Van Lent 2007), we apply another approach to check for endogeneity. Heckman (1976 Heckman ( , 1979 proposed a two-stage estimation procedure using the inverse Mills' ratio to take endogeneity bias into account. 18 In the first stage, we run a probit model using SRA as the dependent variable. The estimated parameters are used to calculate the inverse Mills' ratio, which is then included as an additional explanatory variable in the second-stage estimation (Greene 1993) . 19 The choice of assurance could be related to potential firm-specific characteristics such as size, profitability, growth, risk and industry. Large companies that are profitable, risky and from sustainability-sensitive industries (such as oil and gas, basic materials and utilities sectors) are more likely to demand external assurance and pay higher compensation ceteris paribus. Thus, failure to control for this correlation is likely to yield a biased estimate of SRA influence on CEO compensation. Results from the first-stage regression are reported in "Appendix" and show that among firms-specific variables, SIZE t , LEV t and BETA t have positive and significant associations (p < 0.01) with SRA t , and ROE t has a positive and significant association with (p < 0.10) with SRA t . Table 7 reports the coefficient estimates from the second-stage regression. The results show that both SRA t−1 and SUSCOM t−1 have positive and significant associations (p < 0.01) with SUSCONTRACTING t (Model 7.1) and not 15 All tests use panel data fixed effects with robust standard errors where Hausman tests confirm this as the correct specification. The fixed effects model cannot take time-invariant dummy variables, so industry dummies in this case are omitted, since the fixed effect model explains the portion of variance given by the distance between each observation and the individual mean (computed as zero for timeinvariant dummies). 16 It is important to check the validity of the IV approach; otherwise, it could lead to biased results. If the test of endogeneity finds that SRA is endogenous, OLS estimation, in which the specified endogenous regressors cannot be treated as exogenous, is inappropriate as a test methodology and an IV approach is required (Cornett et al. 2009). Footnote 16 (continued) 17 Using SUSCONTRACTING t as dependent, our Durbin (p = 0.678) and Wu-Hausman (0.680) tests found that the p value is insignificant. Using CEOCOM t as dependent variable, our Durbin (p = 0.111) and Wu-Hausman (0.087) tests found that the p value is insignificant; using SALARY t as the dependent, our Durbin (p = 0.134) and Wu-Hausman (0.132) tests found that the p value is insignificant; using BONUS t as the dependent, our Durbin (p = 0.981) and Wu-Hausman (0.982) tests found that the p value is insignificant; using LTCOM t as the dependent, our Durbin (p = 0.608) and Wu-Hausman (0.611) tests found that the p value is insignificant, thus suggesting that SRA t−1 is exogenous. 18 According to Heckman (1976) , endogeneity refers to the fact that an independent variable included in the model is potentially a choice variable, correlated with unobserved factors relegated to the error term, while the dependent variable is observed for all observations in the sample (Jo and Harjoto 2012) . 19 We consider SRA as the binary outcome of the selection equation and CEO compensation as the outcome of the main equation. significant for CEO financial compensation components (Models 7.2-7.5). The lambda term (INVERSEMILL) is insignificant in all models, suggesting that sample selection bias is not present and that OLS regression is appropriate.
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Additional Analysis-the Impact of Sustainability Compensation Terms on SRA We further investigate whether reverse causality is present. We investigate whether the inclusion of sustainability metrics in CEO contracts is likely to help CEO to focus attention and insure sustainability initiatives are implemented. This may lead to a need for assured sustainability reports. The inclusion of sustainability compensation terms may result in the adoption of independent external assurance. We examine the effect of sustainability compensation terms and corporate governance mechanisms on the likelihood that a firm chooses SRA using a logistic regression model.
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Subsequent tests incorporate a logistic regression model to examine whether the inclusion of sustainability compensation terms and corporate governance mechanisms impact the choice of assurance providers.
Prior literature argues that SRA is a function of industry and firm-related factors (see Simnett et al. 2009; Ruhnke and Gabriel 2013) . Moreover, there has been an increasing recognition of the role of corporate governance mechanisms including board of directors and sustainability committees in monitoring sustainability performance and reporting (Post et al. 2011; Zhang et al. 2013; Peters and Romi 2014; Trotman and Trotman 2015) . 22 The voluntary demand for independent external assurance could help reassuring the accomplishment of the sustainability-related tasks. Table 8 presents the results on the impact of the inclusion of sustainability-related terms in compensation contract on sustainability reporting assurance. In Model 8.1, we examine the impact of SUSCONTRACTING t and firm-specific factors on SRA t , and in Model 8.2 we incorporate corporate governance variables in the regression test. Models 8.3 and 8.4 repeat the test using SRAProvider t as the dependent. Results show that SUSCONTRACTING t is significant (p < 0.01) and positively associated with SRA t . Among corporate governance variables, we find that SUSCOM t is significant (p < 0.01) and positively associated with SRA t , and BODSIZE t is significant (p < 0.10) and positively associated with SRA t . BODEXP t is significant (p < 0.05) and negatively associated with SRA t . We also find, among firmspecific characteristics, that SIZE t , TOBINSQ t and BETA t 
Summary and Conclusion
This paper provides evidence on the impact of sustainability reporting assurance on CEO compensation after controlling for corporate governance mechanisms and firm-specific factors. We respond to calls for more research in the area of sustainability assurance (Cohen and Simnett 2014 ) and seek to extend the literature which has largely ignored governance mechanisms related to social and environmental issues (Berrone and Gomez-Mejia 2009a). Specifically, we investigate whether companies reward CEOs for sustainability reporting practices. Our findings suggest that companies with boardlevel sustainability committees are more likely to include sustainability-related targets in CEO compensation contracts. Moreover, our results also suggest that companies with voluntary sustainability assurance are more likely to include sustainability terms in CEO compensation contracts and have higher CEO compensation and that there is no joint impact between the voluntary assurance of sustainability reports and the role of sustainability committees on CEO compensation contract. We also find sustainability-related targets in CEO compensation contracts are more likely to be included when the company has voluntary assurance, provided by a Big4 firm, and is operating in sustainabilitysensitive industry. Further test investigates the reverse causality issue, in particular whether inclusion of sustainability-related targets in CEO compensation leads to a need for assured sustainability report such that the sustainability or compensation committee could evaluate whether the CEO 23 We followed prior literature in building our specification model (see Simnett et al. 2009; Herda et al. 2014; Martínez-Ferrero and García-Sánchez 2017) on the determinants of sustainability reporting assurance. These papers do not apply lagging to the righthand side variable of their models. However, we also run the test by regressing SRA on lagged independent variables and find SUSCONTRACTING t−1 is positive and marginally significant, and BODSIZE t−1 , BODMEET t−1 and BODEXP t−1 are positive and significant with SRA t . Our results show that providing references to sustainability-related targets in CEO compensation contract disclosed in companies' annual reports in year t will lead to acquiring assurance in year t, while it is not very likely for the following year.
has performed well the sustainability-related tasks. Results show that sustainability metrics included in compensation plans lead to a demand for independent external assurance. Our paper has a few limitations which provide opportunities for future research. The main focus of our paper is to examine the direct impact of sustainability reporting assurance on CEO compensation. We estimate how SRA predicts the subsequent increase in CEO compensation and address the potential problem of causality and simultaneity. Future research can complement our study by considering the indirect link between SRA and CEO compensation through corporate financial performance. It could also explore patterns in SRA/SUSCOM adoption using a wider, longitudinal data set. Moreover, our sample is based on the UK FTSE350 that tend to be large in size. Further research may examine the impact of SRA on CEO compensation in smaller firms and in other institutional contexts in which governance of sustainability reporting is different.
Our paper is likely to be of interest to companies, regulators and practitioners. In order to ensure that sustainability is sufficiently embedded with an organisation, companies need to consider sustainability-related targets in compensation contracts which will motivate boards and management to achieve those targets. Irresponsible actions that have a negative impact on sustainability and company's reputation can still implicitly affect incentive awards. However, a broader push to more explicitly tie sustainability metrics to core business models can be a more effective strategy and a useful reminder that sustainability is a major corporate concern (Burchman and Sullivan 2017) . Moreover, sustainability metrics incorporated in performance measurement and compensation scheme need to be well-defined metrics critical in achieving sustainabilityrelated objectives; otherwise, sustainability may become an elusive goal. Independent external assurance should help in assessing the quality of these metrics.
While there is a growing trend in companies linking sustainability to executive compensation, such linkage continues to be an evolving practice that requires companies to be held to a higher standard of accountability for their practice (Glass Lewis 2016) . Investors seem to be showing a growing interest in companies linking compensation and sustainability and are driving part of the growth of such evolving practice. The 2013 report by EY and GreenBiz Group (2013) summarises the results based on a survey consisting of executives and corporate leaders to provide their expertise and perspective on corporate initiatives, laws and regulations-30% of corporate respondents stated that they had received inquiries from shareholders regarding their practice in linking executive compensation to sustainability metrics, while 21% stated that compensation was partially driven by sustainability performance.
Companies need to adopt an approach that integrates sustainable business practices in operational decision-making and be governed by board of directors set corporate goals and strategies in accordance with the need to balance the interests of key stakeholders. Sustainable companies assign their boards the responsibility to oversee sustainability issues and establish devoted committees committed to sustainability-related tasks (Salvioni et al. 2016) . Our findings have implications from the governance perspective; it sends out a message to corporate boards to explicitly embrace the proposition that sustainability is a core indicator of CEO's responsibilities and performance.
From a regulatory perspective, policymakers could consider issuing guidelines for compensation committees to develop compensation policies with assured sustainable targets. This might better align executive incentives with sustainability, improve sustainable performance and reduce pressures to maximise short-term performance. The success of such initiatives however will depend, inter-alia, on the disclosure of credible sustainability-related information. Our findings may help to inform regulators of the importance of the sustainability assurance process and the role of governed sustainability information on top management pay and in promoting sustainable behaviour.
The United Nation Principles for Responsible Investment (UNPRI 2012) released guidance in June 2012 for the integration of environmental, social and governance issues in executive pay addressing three main areas of building compensation packages that successfully utilise sustainability metrics: (i) identifying sustainability metrics for each company; (ii) linking these metrics to executive compensation plan; and (iii) providing high-quality disclosure on sustainability compensation terms. Our study has implications from the financial statement analysis perspective; it requires companies to voluntarily report and integrate sustainability into financial statement and to demand independent external assurance over sustainability reports to enhance the quality of reporting. Finally, from an ethical perspective, companies that proactively make sustainability core to their business strategy are likely to stimulate loyalty from employees, customers, suppliers, communities and investors, enhance their reputation and create value for all stakeholders, including shareholders, employees, civil society and the planet.
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